Introduction.
Coordination cages, formed through the self-assembly of arrays of metal ions and bridging ligands, have been one of the main areas of interest in supramolecular chemistry during the last two decades. [1] [2] [3] [4] More recently, the focus has turned towards the functional properties of such cages. [5] [6] [7] [8] Small guest molecules have been shown to be sequestered inside the cavities of these cages and their host-guest interactions have been exploited in diverse applications such as in sensing, 9 for gas storage and purification, 10 and for catalysis. [11] [12] In recent years, there has been an increasing exploration of the properties of photoactive supramolecular cages in which at least one component, either the metal ion [13] [14] [15] or the bridging ligand, [16] [17] [18] is luminescent. Such cages provide both a high concentration of luminophoric units in known relative orientations and dispositions, and restricted shape and size to govern the host-guest interactions. There are only a few examples of photoactive cages based on palladium(II) metal ions. [19] [20] [21] More generally, incorporation of fluorescent emitters such as porphyrins, 22 BODIPYs, 23 and p-conjugated organic compounds, [16] [17] or phosphorescent complexes such as iridium(III), [24] [25] [26] ruthenium(II), [27] [28] [29] and platinum(II) [30] [31] metal complexes either into the ligand backbone or as coordinating vertices of the cage have all been previously explored. The luminescent properties of these assemblies have been primarily exploited for small molecules sensing, 23, [32] [33] biological imaging, 34 and photoresponsive guest uptake/release. [35] [36] However, the vast majority of cage structures composed of organic bridging ligands coordinated to Pd (II) 
Results and discussion.
We recently reported the syntheses and the photophysical properties of 4PyCzBP and 3PyCzBP (4-(3,6-di(pyridin-3,4-yl)-9H-carbazol-9-yl)phenyl)(phenyl)methanone), the former of which was used to make two component supramolecular gels. 43 The TADF nature of 4PyCzBP and 3PyCzBP was confirmed through a combination of steady-state and timeresolved emission spectroscopy measurements. [43] [44] When 4PyCzBP The emission profile of 4PyCzBP-Pd in DCM (Figure 4a ) is broader and red-shifted at 555 nm with a lower photoluminescence quantum yield, F PL , of 4% compared to that of 4PyCzBP (l max = 477 nm, F PL = 52%). 43 Similarly, the emission of 4PyCzBP-Pd in PMMA-doped film is red-shifted at 553 nm with a F PL of 5% compared to the emission observed for 4PyCzBP (Table S3) . Therefore, 4PyCzBP-Pd does not emit via a TADF mechanism but only from singlet excited states. DFT calculations reveal that the HOMO of 4PyCzBP-Pd is mainly distributed over the twelve dipyridylcarbazolyl groups, as in the isolated dye (Figure 4c) .
However, the LUMO of 4PyCzBP-Pd is not localized on the benzophenone moiety as observed for the 4PyCzBP, but it is primarily distributed on the six palladium atoms and their vicinal pyridyl units (Figure 4d) . As a result, the palladium ions act as electron acceptor units and quench the TADF nature of the 4PyCzBP chromophores assembled within the structure of 4PyCzBP-Pd. zeolite framework, and have observed that the polyhedral cage prevented the dye monomers from aggregating. 53 Therefore, even at very high concentration, the emission of the encapsulated dyes is consistent with the presence of isolated monomeric species without any evidence of self-quenching. and Differential Pulse Voltammetry (DPV) analyses (Figures S33 and S34) , and combined with optical data were used to estimate the energetics of the PeT processes in 4PyCzBP-Pd⊃F ( Figure S35 and Table S4 ). The oxidation and reduction potentials of 4PyCzBP-Pd are, respectively, at 1.76 and -1.63 V, whereas for F the oxidation potential is less positive at 0.67 V and the reduction potential is less negative at -1.08 V (Table S4) . Therefore, the ground state electrochemical data suggests that for 4PyCzBP-Pd⊃F, F is a better electron donor than 4PyCzBP-Pd due to its higher ionization potential while 4PyCzBP-Pd acts as the electron acceptor moiety. 57 The free energy (DG CS ) associated with the formation of the charge- 
